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Theobromine (ThB) is a natural compo-
nent in cocoa, cola, and tea that finds
pharmaceutical use as a diuretic, cardiac
stimulant, vasodilator, and a smooth mus-
cle relaxant. It was tested for its effects on
reproduction and fertility in Swiss CD-1
mice, using the RACB protocol (Morrissey
et al., Fundam Appl Toxicol 13:747-777
[1989]). Data on food and water con-
sumptions, bodyweights, and clinical signs
from the dose-range-finding study (Task 1)
were used to set exposure concentrations
for the continuous cohabitation phase
(Task 2) at 0.1, 0.25, and 0.5% weight per
volume in feed. Neither feed consumption
nor body weights during Task 2 were
altered by ThB addition. Based on body
weights and feed consumption measures,
these exposure levels gave calculated con-
sumption estimates ofapproximately 126,
335, and 630 mg/kg/day.
In Task 2, four females died: one
control, two middle dose, and one high
dose. The variety ofpostmortem findings
and the lack ofrelationship to dose led to
the conclusion that these deaths were not
treatment related.
Reproductive indices were adversely
affected byThB exposure. The mean num-
ber oflitters per pair was decreased at the
high dose level by 19%. Live pups perlitter
dropped by 15% for the low dose, 21% for
the medium dose, and 66% for the high
dose mice. Additionally, the proportion
born alivewas reduced by 5 and 35% at the
middle and high dose groups, respectively,
and pup weight adjusted for litter size was
reduced at all dose levels by 4, 13, and
27%, forthelow, medium, andhigh doses.
Interestingly, the mean study day on
which each group delivered each litter
(cumulative days to litter) was increased in
all dosed groups. This delay ranged, in
absolute terms, up to 9 days. In the high
dose females, significant lengthening was
seen even at the first litter.
These significant reproductive effects
prompted an attempt to determine the
affected sex in a crossover mating trial
using the control and high dose animals.
While ThB consumption did not affect
the percent ofmice mating or delivering a
litter, it clearly reduced female reproduc-
tive capability: there was a 74% reduction
in the number oflive pups delivered of
treated females mated to control males,
the proportion of those pups born alive
was reduced by 50%, and the weight of
those pups adjusted for litter size was
reduced by28%.
After the delivery and analysis ofthese
litters, the first-generation control and high
dose animals were killed and necropsied.
While terminal body weights were
unchanged by ThB consumption, adjusted
liver weights increased for both sexes at the
high dose by 12% for males and 9% for
females. Absolute testis weight decreased
by 12% at the high dose. Although epi-
didymal sperm density and motility did
not differ between the control and 0.5%
ThB groups, the treated animals had
approximately 4-fold more abnormally
shaped sperm.
At the time of necropsy, blood was
taken for hormonal analysis. No differences
were seen between the treated and control
mice in the levels ofluternizing hormones,
follicle stimulating hormones, prolactin,
progesterone, estrogen, and testosterone.
No analysis ofpotential reproductive
toxicity in the second generation was
conducted.
In summary, theobromine was found
to be a reproductive toxicant (producing
fewer live pups per litter and reducing pup
weight) at exposure levels that did not
affect body weight or mortality, with the
female being more sensitive than the male.
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Summary: NTP Reproductive Assessment by Continuous Breeding Study.
NTIS#: PB85120368
Chemical: Theobromine
CAS#: 83-67-0
Mode of exposure: Feed
Species/strain: Swiss CD-1 mice
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Fertilityindex a
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Affectedsex? Female
Studyconfounders: None
NOAELreproductivetoxicity: o0.10%
NOAELgeneraltoxicity: <0.5%
F1 moresensitive thanFo? Unclear
Postnataltoxicity: Unknown
Legend: -, no change; *, no observation; I or 4., statistically significant change (p<0.05); , , no change in males orfemales. aAdjusted for bodyweight.
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